Development of a near-infrared fluorescent sensor with a large Stokes shift for sensing pyrophosphate in living cells and animals.
The detection of pyrophosphate (PPi) in living systems has attracted considerable attention in recent years due to its biological significance. While many fluorescent PPi sensors were developed with emission changes in the visible region, near-infrared (NIR) fluorescent sensors for PPi are rather scarce. In this paper, a dicyanomethylene-benzopyran (DCMB) based phenol-bridged dinuclear Zn(II)-DPA (DPA: dipicolylamine) complex was prepared, which was found to be a promising NIR fluorescent sensor for PPi. This sensor features a remarkable large Stokes shift (>150 nm) and shows colorimetric and NIR fluorescence changes for PPi with high selectivity and sensitivity in 100% aqueous solution. The detection limit of this sensor for PPi was determined to be as low as 42 nM. In addition, this sensor exhibits low cytotoxicity and can be conveniently employed for bioimaging PPi in living cells and animals, indicating it has great potential for in vitro and in vivo detection of PPi.